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amarnumuJeckasi KoHeepcusi 6uosamaHora —
K Ho8bIl Mymb MOy4YeHUs1 op2aHu4yecKo2o

Cbipbs U  KOMIIOHEHmMo8 MOMOPHbIX
moriiue u3 asribmepHamueHbIX Hequu
UCIMOYHUKOS. BapbupoeaHueM cocmaea

Kamasnu3amopog8 U ycrnosuli npogedeHusi
npouyecca moeym Obimb CUHME3UPOBaHbI
yarnesodopoldbl  pas/iuyHbIX  Kjlaccoe om
orie¢huHo8 00 apoMamu4eCKUX.

HeyxiioHHBI pOCT 1LeH Ha HePTIHOEe
CBIpb€ BO BCEM MHUpE, HaOIoAarouuiics B
IIOCJICIHAE HECKOJIBKO JIET, IPUBOJUT K
YIAOPOXXaHUKD M OCHOBHBIX  IPOIYKTOB
HedTenepepaboTku. B  Hacrosmee Bpems
BEJICTCSI AKTUBHBIM IIOMCK HOBBIX BHJOB
CBIPbsI, KOTOpOE B OJIpKaiiliee BpeMsi MOXET

3aMeHUTh He(pTh, Kak B MPOU3BOJCTBE
TOTLITNBA, TaK u B XUMHUYECKOU
NpOMBIIIICHHOCTH. OOBIYHO B KavecTBe
AIbTEPHATHUBBI HeTH paccMaTpuBaroT
NPUPOAHBIA Ta3 WM Yrojib, OJHAKO OHH,
Takke Kak u  HedpTh, OTHOCATCA K
HEBO30OHOBIISIEMBIM ~ MCTOYHHKAM  DHEPTUHU
[1]. Kpome Toro, cymecrtByeTr TaKxe
npoOiema BO3paCTaHHS KOJINYECTBA

BbIOpocoB CO; B arMocdepy NpH CKUTAHUU
m000T0 OpraHnyeckoro BemiectBa. Hambomee
MEPCIIEKTUBHBIA BO300OHOBISIEMBI HCTOYHUK
CbIpbsi - OuoMacca, KOTOpasi MO CBOEil cyTu
SBJISIETCS TIPUPOTHBIM AKKyMYJISITOPOM
YIJIEPOHBIX COETMHEHHUH, PHYEM OOJIBILIMHCTBO
U3 HUX TOJly4aeTcss TpH  MOTJIOIIEHUU
JIIMOKCHUA yriepoaa u3 Bo3ayxa [2,3].

OparM W3 JpEeBHEUIIUX  CIOCOOOB
nepepadOTKH OMOMACCHI SIBIISICTCSI TIPOM3BOICTBO
U3 Hee HSTWIOBOro crnupta [4]. DTUIOBBIHA
COUpPT, B CBOIO OYepelb, MOXET ObITh
HCIIOJIb30BaH KaKk MOTOPHOE TOIUIMBO, OAHAKO,
BCJIE/ICTBUE  BBICOKOI  T'MTPOCKOIHWYHOCTH,
TaKo€ TOIUIMBO HENb3s TMPUMEHATH MpHU
MHHYCOBBIX TeMmepaTypax [5].

Jpyroii myTb — Aerujapartanusi dTaHoJA C
MOJlyYeHUEM JTHIIEHA, AMATUIIOBOrO 3dupa
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BUO3TAHON — ANIbTEPHATUBHbIN

MCTOYHUK NOJTYHEHUA
MOTOPHBbIX TOIMNJIUB U
XUMUYECKUX NMPOAYKTOB

WIH YTJIEBOJOPOJIOB PA3IUYHOTO CTPOCHUSI.
[IpoMblliIeHHBIH  TpollecC  MPOU3BOJICTBA
stuneHa u Oyragumena mno wmerony C.B.
JlebGeneBa cymiecTBOBajd B Hallel CTpaHE B
JOBOGHHBI TEpPUOJ, HO TIOCIE OTKPBITHS
KPYITHBIX 3ajiekeld HepTH ObUT TOJHOCTHIO
BEITECHEH Ooyiee  JemieBbIM  HEe(TSIHBIM
STUJIEHOM. [IpousBoacTBo JIpYyTHUX
yTIEBOIOPOAOB U3 3TaHONAa HU B Poccuu, HU B
MHpE HallaXeHO He ObLJI0, XOTA Hay4HbIE
pa3paboTku B ITOH OOJACTH HMEIOTCH.
Ocyl1ecTBieHue PSAMOM KOHBEPCUHU
(epMEeHTAllMOHHBIX CMECel M JTaHoNa B
YTIEBOIOPOAbl BO3MOXKHO Ha KaTallM3aTopax
Ha ocHoBe ZSM-5 - wneonurax cemeicTBa

MEeHTacujIoB  [6-8]. DOTu  KaTanam3atopsl
HUCIIOJIB3YKOTCA B TAKUX HNPOMBIIICHHBIX
nporieccax KaK ANTKUITUPOBAHNE

apOMaTUYECKHUX YTIIEBOJOPOJIOB, pU(OPMUHT,
a TakXKe IMpeBpalleHHe METHJIOBOTO CIHUpPTa B
oensuH [9-11].

B neonurax Tuma NmeHTACUIOB OCHOBHBIM
JJIEMEHTOM  KPUCTAJUIMYECKOM  PEIIETKH
SBIISIETCS ¢dbparmMeHT u3 MSATH- u
HIECTUWICHHBIX KOJEll, COYETaHHE KOTOPBIX
naéT 1ernovyku, ooOpasyroutue cimow [12-14].

BuyTtpu wneonmuta ¢dopmupyercs cucrema
KaHAJIOB, CEYCHHE KOTOPBIX MPEACTABIACT
co00il  Kpyrioe JCCSITHYICHHOE  KOJBI[O

nuametpoMm 0.54-0.56 uMm. Cpennuii pasmep
MOp 3TUX LEOJIUTOB TAKOB, YTO MPEMSATCTBYET
0o0pa3oBaHHUIO  YTJEBOJAOPOAOB C  YHCIOM
aTOMOB yTJIEpO/a B MOJEKYJe OOIBIINM, YEM
12, 4TO obecrieunBaeT BBICOKYIO
CEJIeKTUBHOCTh  IMpollecca  MPEeBpAILCHUS
3TaHoja B YIJIEBOAOPObl OEH3MHOBOTO psija.
B coorBerctBMM cO cXxemoW Iporecca
KaTAIUTUYECKOTO TPEBpAIlCHUs] CIUpTa Ha
LIEOJIUTCOJEPKAILUX KaTtanu3zatopax ZSM-5 B
YTJIEBOJOPOIbI, MPEJIOKEHHON B padore [8],
STWIEH - MPOAYKT JEruaparaluy Coupra -
SIBJIISIETCSL  TIPOMEXYTOYHBIM ~ COCAMHEHHUEM.
Hanee MPOUCXOAUT oOpa3oBaHmHe
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HACBIIIICHHBIX u apOMaTHUYECKHUX
YTIEBOJOPOAOB MO PEAKIMSAM OJUTOMEPH3AIINH,
UKIJIA3AIUHU, TUIPUPOBAHHUSL.

B0 0TMEUEHO, UTO Ha COCTaB MPOAYKTOB
MPEBpAIICHHUs] 3TAHOJA OKAa3bIBAE€T BIIMSHHE
CUIMKATHBIH Moaynb (Si/Al) neonutHOTrO
KOMIIOHEHTa KaTaJIMTHYECKOM CHCTEMBI. Tak,
IIpY KOHBEPCHU STaHOJA HAa KaTaau3aTopax Ha
OCHOBE BBICOKOKPEMHUCTHIX 1I€0JTUTOB ZSM-5
¢ Si/Al Bbeime 100 OCHOBHBIM NPOIYKTOM
SABJISICTCSL  Tra3, COACpXKAIIUH OSTWIEH |
onepunbl C3-Cy. Ilpu KOHBEepcUUM ATaHONA HA
KHCIIOTHBIX  IICOJUTHBIX  KaTajJu3aTopax
HZSM-5 ¢ wmomynem wmeHee 80 BO3MOXHO
HOJTyYEHHUE KUIKOTO MPOIYKTA, PECTABIISIOIIETO
co0Ol cMech apOMAaTHYECKHUX, HACBHIIIEHHBIX H
0JIE(UHOBBIX YTJIEBOJOPOIOB HOPMAILHOTO H
u3ocTpoeHus. OOmMUM HeEZOCTaTKOM paboT
[15, 16] siBnsieTca HU3Kass 00bEMHAsI CKOPOCTh
IMOJa4M 9TaHONA — OKOolo | 4, 9To Bemer K

SHAYUTCIbHOMY YBCIIMUCHUTIO CTONUMOCTHU
npoiiecca.
Henpto  gaHHOW  pabOTHI  SIBISJIOCH

U3yYeHHE 3aBHCHMOCTH COCTaBa IPOIYKTOB
KOHBEpCHHM 3TaHOJa Ha KaTanuzarope HZSM-
5 ¢ Si/Al=30 ot TemnepaTypbl U AaBICHUS U
ONTUMH3AIMS JAHHOTO MpOoIecca.
HccnenoBanre KaTaTUTUYECKOM KOHBEPCHUU
96%-HOoro  3TaHONA  NIPOBOAMIIOCH  Ha
YCTaHOBKE IPOTOYHOI'O THMA B HWHTEpBase
temneparyp 300 — 450 °C, naBnenunt 0.1 —

0.6 MIIa npu OOBEMHBIX CKOPOCTSX MOAAYU
stuiooro cimpra (W ;) S 1 10 ', Cocras

ra3000pa3HbIX TPOAYKTOB PEAKIMH KOHBEPCHUU
STWJIOBOTO CIUPTA ONPENIENSUIN XpoMaTtorpaduyecku
Ha mpubope  «Kpucram/lioke-4000M» ¢
JIETEKTOPOM O TEIIONPOBOTHOCTH, HACaJ0uHast
KOJIOHKa JJIMHOU 2 M, auameTpoM 3 MM, ¢asza
Porapak Q, raz-smocurens renmuii 30 cm?/muH,
TEpMOIIporpaMMupoBaHHbIil pexxuM 30-150°C
(5°C/mun). AHanu3 KUIKOH yTIIEBOIOPOIHOM
(bpakuu TpOBOAUIN C TOMOMIBIO TIAMEHHO-
MOHM3AI[MOHHOTO JETEKTOpa Ha KalnWLISPHON
KoJoHke JuHoM 30 M, TuameTpom 3 MM, dasza
SE-30, ras-mocutens remmii 20 cm3/MuH,
TEPMOITPOrpaMMHUpOBaHHbIN pexum 30-175°C.

Ha puc. 1 mnpencraBieHa 3aBUCUMOCTH
cocTaBa razo00pa3HOro MPOIYKTa KOHBEPCHH

osraHona Ha HZSM-5 mpu W, ,, =10 g or

TeMITEPaTyPbl U JIaBICHUS B
CHCTEME.

BupiHo, 9TO NIpM yBENWYECHUH ABICHUS BO
BCEM U3YyUYEHHOM HHTEpBAJIE TeMIIEpaTyp
cogepkanne  C,-KOMIIOHEHTa B  Ta30BOM
MPOAYKTE PEAKLUU YMEHBIIACTCs, TOTAa Kak
COIep’KaHWEe MPOTAH-TIPOTNIEHOBOM M OyTaH-
OyTEHOBO bpaxmii YBEIMYUBAETCS.
DKCHEepUMEHTAJbHBIE JIAaHHBIE ITOKa3bIBAIOT,
YTO W3MEHEHHE YCJIOBUH  TpeBpalICHUs
3TaHOJAa TO3BOJIAET BapbUPOBATh COCTAB

MIPOAYKTOB: OT dTHIIEHA 10 oNepuHOB C3-Ciy.
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Puc. 1. 3aBucuMocTh cocTaBa ra3000pa3HOro NPOAYKTa MpeBpalleHus sTanona Ha HZSM-5 npu

—10 !
W . i.on =10 9" OT TeMIepaTypel i JaBICHHS.
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Tak mpu T=300°C, P=0.1 MIla
W .00 =10 g B Ipolecce IpeBpalicHus

u

TUJIOBOTO crapra Ha HZSM-5
INPOM3BOJUTEIBHOCT IO Ta3zy COCTaBIISET
é
3070 ————, a cojaepKaHUE OSTUIIEHA B
Cip " an

razoo0pasHoM mpoaykTte mpesbimaer 80%.
MakcumanbsHoe coaepxkanue ppakuuii C3-Cy B
ra3oBOM TMpOJIYKTE MpPEBpalIeHHs] HSTaHOJIA
nocturanock npu T=400°C, P=0.6 Mlla u

_ -1 .
W 5,00 =10 9. TlomyuenHsiii ra3 coxepxain

6onee 50% npomnuiena u okoio 30% OyTeHOB.

B HacTosiliee Bpemsi 3TWIICH MOJYYaroT B
OCHOBHOM KPEKHHIOM HE(TSHOTO CHIPbs, OH
SBIISICTCS OJIHUM W3 OCHOBHBIX TIPOJYKTOB
HeTeXUuMHYECKOI HPOMBIIUICHHOCTH,
NpUMEHSIeTCs Ui CUHTE3a BHHWIXJIOPUAA,

OTHJICHOKCH A, IIOJINOTHUIICHA u APYyrux
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coemuaenuii. Omnepunbr  C;3-C4  SBISIFOTCS
CBIPDBEM JIJII CHHTE3a MHOTHX OpPTraHHYECKHX
BEIIIECTB, UCTIONB3YIOTCS B Ka4yecTBe
peareHToB nporiecca ATKUJTMPOBAHUS
apOMaTHUYECKHX YTIJIEBOJAOPOJOB U MOHOMEPOB
JUIS. TIPOM3BOJICTBA CUHTETUYECKUX KAyUyKOB.
[Ipornusnen u OyTUIEHBI OMYyYalOT MUPOJIU30M
HedTenpoaykToB. [Ipu HenoctaTke HeQTIHOTO

CBIpbsl  BO3MOXXHOCTb  IIOJYYEHUs JIETKUX
oepUHOB U3 OHO3TAHOMA MOXHO PacCMaTpUBAThH
KakK aNbTEPHATUBY CYILIECTBYIOIINM

MPOMBIIUICHHBIM TEXHOJIOTHUSIM.

Ha pwuc.2 mpencraBieHsl 3aBHCUMOCTH
BBIXO0/1a J)KUJIKOH yTI€BOIOPOAHON (HpaKLIUK OT
TEMIIEPaTypbl TPH PA3IUYHBIX 3HAYCHHSAX
naBieHus: B cucteMe. Kak BUAHO M3 PHUCYHKA,
npu yBenuueHuu nasiaeHus ot 0.1 go 0.3 Mlla
BO BCEM H3YyYEHHOM HHTEPBAJE TEMIIEPATyp
BBIXOJT yTJICBOJIOPO/THOM (PPaKIHH YBEITITINBACTCSL.

350

Tenmeparypa, °C

Puc. 2. 3aBucumocTh BBIXO/1A JKUIKOH yTaeBogopoaHon (hpakiuu (%) OT TeMIiepaTypbl U JaBICHUS.

IloBEIlICHHME  JABICHHUS B CHCTEME
MPUBOJIUT K CMEIICHUIO PABHOBECHS PEaKIIMil
OJIMTOMEPH3aLIHY, IKWIMPOBAHUS H
apoMaTH3aIiy, TPOTEKAIOIINX C YMEHBIIICHUEM
o0bémMa, B CTOpoHY mpoaykroB. I[lpu
JaTbHEHIIIEM YBEJIWYCHUU JIaBJICHUS BBIIIE
0.3 MIla BbIXOA J>KHUIKOW YIJIEBOJOPOIHOU

bpaxuun yMEHbILIaeTCH, npu TOM
YBEIMUMBAETCS BBIXOJA Tra3a. OJTO MOXKHO
OOBSCHUTH HMHTEHCHU(PHUKAUMENH C POCTOM
JTaBJICHUS peaxuui YIUIOTHEHUS u

00pa3oBaHMsl KOKCa, TPUBOMAIIMX K TOTEpe
CEJIEKTMBHOCTH LICOJIUTA I10 KHUIKUM IPOIAYKTaM.

HccnenoBanne KOHBEpCHM OTaHONIA Ha
HZSM-5 npu 00bEMHONH CcKOpOCTH HOJAYU
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stunosoro cmupra 10 ' mokasamo, uTo
MaKCHMAaJIbHBIN BBIXOJ1 KHUJIKOTO
YIJIEBOJOPOAHOTO poaykTa gocturaer 18.0%
npu temneparype 400°C u paBineHuu B
cuctemMe 0.3 MIla. Ha puc. 3 npencraBieHsl
CpPaBHMUTEIbHBIE  JAHHBIE IO  BBIXOIY
YTIEBOJOPOAHOIO MPOAYKTa, IOJyYEHHOIO
pu 00bEMHBIX CKOPOCTSX MOAAYU ChIPbS 5 U
10 u”', B 3aBHCHMOCTH OT TemmepaTypsl. Ilpu
YBEJIMUEHNH BPEMEHM KOHTAKTA YBEJIMUMBAETCS
BBIXOJ] KHMJKOH YTIJIeBOAOPOAHOM (pakuuu.
MakcumaiibHOE  COJEpXKaHKUE  YTIIEBOIOPOIHOTO
MIPOAYKTa 27.0% JIOCTUTHYTO npu
temriepatype 400°C, naBiaenuu 0.3 MIla u
00BEMHOI CKOPOCTH MOAAYX ITAHONA 5 gl
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Puc. 3. 3aBUCHUMOCTD BBIXOZA KHUIKOTO YIJIEBOJOPOAHOTO MpoaykTa (%) OT Temueparyphl 1 00bEMHOI
CKOPOCTH MOJAa4YH STHIIOBOTO CIHUPTA.

AHanmu3 cocTtaBa KHAKUX  IPOIYKTOB
NpPEBpAIlCHUs] 3TaHOJa METOJAaMU TIa30BOM
Xpomarorpauu U XpoMaTo-Macc-ClieKTpOMETPUI
MOKa3aJl, 4TO TMOJYyYEHHbIE YIJIIEBOJOPOIHBIE
¢pakuum  cojepkKaT  HACHIIIEHHBIE U
HEHACBIILICHHBIE  YTJIEBOAOPObL, IMKIOAIKAHBI,
TOJIyOJI, KCWJIOJIBI U IPYTHe alKWI3aMEIEHHbIE
apoMaTW4eCKHe  YIIeBOIOponabl.  Pe3ynbrarhl
aHalM3a COCTaBa YTIJIEBOAOPOAHOM (paxiuu,
MOJIyYEHHOM TMpU ONTHUMAJIBHBIX YCIOBHUSX
IPOBEJCHUS  KOHBEPCHMM  JTaHoja  Ha

karanuzatope HZSM-5 (Si/Al1=30), T=400°C,
P=0.3 MIlau W ;; 5, =5 a’!| mpeIcTaBICHBI B

Tabmuie 1. OKTaHOBOE YHMCIIO YIJIEBOJOPOIHOM
(dpakmmy ObLTO OMPEEICHO MCCIICIOBATEIBCKIM
(OYum) u wmotopueiM (OUmM) MeTomamu.
Bricokue 3HAYCHUS OYum=98.3 u
OYmM=88.0, a TaKKe 4YyBCTBUTEIBHOCTHU
(OYum — Oumm = 10.3) yxa3pBalOT Ha
3HAYUTENBHOE COJEp)KaHUE OJe(DUHOBBIX H
ApOMATHUUYECKHX YTJICBOJIOPOIOB B  TNPOIYKTE
KaTATUTUYECKON KOHBEPCUH 3TUIIOBOTO CITHPTA.

Tabmuua 1. CocTaB XKUAKOTO YII€BOAOPOIHOIO IPOAYKTA, IOIyUYSHHOTO B IIPOLIECCE
konsepcuu tanona Ha HZSM-5 npu T=400°C, P=0.3 MITau W ,, ,, =5 q,

Kommonent Cone;;n(aHHe,

%

C4, B TOM UHCIIC 6.1
H-OyTaH 2.1
n300yTaH 1.6
OyTeHBI 1.3
2-MEeTWINPONEH 1.1
Cs, B TOM 4HCIIE 13.0
H-TICHTaH 34
MEeTHIOyTaH 3.0
HEOIICHTaH 1.2
MEHTEHDI 2.5
2-MeTun0yTeH 2.9

Ce, B TOM UHCIIE 6.4
H-T€KCaH 1.6
METHIITICHTAHBI 2.7
METHIIIUKJIOTICHTaH 1.3
METHIIIICHTCHBI 0.8

&9
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IIpomoimkenue taod.1.

benson 1.9
C;, Cg, B TOM UHnCIE 6.7
TeTTEHBI 4
METWILHKIIOTEKCaH 1.5
Tonyon 14.7
Cg-muensl, Co, B TOM YHCIIE 3.9
JlumeTunrekcaaueHsl 2.5
Kcwnionbl, 3THi0eH301 23.9
Kymod, mponmn6e30:1, TPUMETHIIOSH30IIbI, METHIITHIIOESH30JIBI 15.1
TerpameTrnOeH30IIb1, UITUIOSH30IIbI, METHIM30MPONUIOSH30IbI U T.]I. 5.7
AnkuaHa(TalIMHBL, B TOM YUCIE 2.6
sTHIHA(TATHH 0.7
TUMETHITHAD TaTHH 0.6
METWIATUIHA(TATUH 0.3
YrneBogopoaHbId MPOAYKT B OCHOBHOM | TOIUIMBA, a TaKKe KaK CBIPBE
Tpe/ICTaBICH apOMATUUECKIMH YTIICBOIOPOJIaMH, | HE(TEXUMHUYECKOTO cuHTe3a. [lomydeHHbIe
coJiep;KaHHe KOTOPbIX cocTaBisieT 6onee 60%. | pe3yabTaThl COBIIANAIOT € JIyYIIUMU

HpI/I 9TOM CJICAYCT OTMCTUTL, YTO KOJIMYCCTBO
Oenszona He mpeBblmaeT 2%, B TO BpeMs Kak
COJACPIKaHUC TOJIyoOJ1a, KCHJIOJIOB )41
stuiben3ona cocrapnsger 14.7, 16.4 u 7.5%,
COOTBETCTBEHHO. APOMAaTHYECKHE YTIIEBOIOPO/IBI
SIBJISTIOTCS IIEHHBIM MTPOYKTOM HedrenepepaboTK
u MOTYT HCITOJIB30BaTHCA KakK
BBICOKOOKTaHOBBI ~ KOMIIOHEHT MOTOPHOTO

MUpOBBIMU JaHHBIMU [17-19], omHako Goiee
BBICOKasi CKOPOCTh MOJIa4U ChIPbSI MO3BOJISET
3HAUUTEIILHO COKPATUTh PACXO]] KaTaIM3aTopa.

B Tabmune 2 mpuBenéHbl CpaBHHUTEIbHBIC
JAaHHBIE TIO COJIEPKAHUIO PA3IMUYHBIX KJIACCOB
YIJIEBOAOPOJAOB B  MPOAYKTE KOHBEPCUU
sragoa Ha HZSM-5 u B aBTOMOOMILHOM
OeH3HHE.

Ta6muia 2. Coaeprkanue yriieBOJOPOAOB Pa3IMYHBIX KJIACCOB B MPOAYKTE KOHBEPCUU ITAHOJA U

B aBTOMOOMIbHOM OeH3uHe (%).

VYTr1eBoa0poIHbIA NPOLYKT
KOHBEpCHH 3TaHosa Ha HZSM-5 bensun
(T=400°C, P=0.3 MITa, I'OCT P 51105-97
WN2H50H :Sq-l) [20]
apoMaTHYECKHE yTIEBOI0PObI, ~ 64 <55
B TOM 4ucJiie O€H30I1 1.9 <5
HACHIIICHHBIC YTJIEBOJOPOIBI ~ 14 ~ 50
HEHACBHIIIEHHBIE YIIIEBOIOPOIbI ~20 <20
CEpPOCOICPIKAIIME YTIEBOIOPOIbI - <0.05
KoHneHTpaimsi HachIIEHHBIX YITIEBOJOPOIOB | YITIEBOAOPOIHYIO  (pakuuio B  KadecTBe
B MOJYYEHHOM MPOAYKTE KOHBEPCHUHU STAaHOJA | MOTOPHOTO  TOIUIMBA, €€  HEOOXOAMMO

HIDKE, YeM B TOBApHOM OEH3MHE, K TOMY XK€ B
HEM BEJIMKO COJEp)KAaHUE apoOMAaTUYECKUX WU
oneuHOBBIX  yrieBogoponoB. Ceituac B
Poccun, B cOOTBETCTBMM C BBEIEHHBIM B
neiicreue B 2004 roxy cranmaproMm Ha O€H3MH
EBpo-3 (EN Ne 228-2000) [21], cymmapHOoe
CoJiepKaHUe apOMaTHYECKUX YTJIEBOAOPOIOB
B TOIUIMBE HE JOJDKHO mpeBblmath 42%,
onedunoB — 18%, a 6enzomna — 1%. Jlusa Toro,
YTOObI UCIOJIb30BaTh MOJTyYEHHYIO

MOJIBEPTrHYTh TMApUpOBaHHI0. TeM He MeHee,
KOrJa TpaJuIMOHHbIE UCTOUYHUKU MOIY4YECHHUS
HEPTENPOAYKTOB MCCSKHYT, OAHUM M3 PEATbHBIX
MyTell TMOMydeHHs TOIUIMBHBIX YIJIEBOIOPOIOB
MOXET CTaTh MX MPOM3BOJICTBO M3 OMO3TaHOA.
OmHuM W3 [pPEeMMYIIECTB  MCHOJb30BaHMS
OMO3TaHONa B KAueCTBE ChIPbSl TAKXKE SBIACTCS
TO, YTO YTJIEBOJOPOAHBINA IIPOLYKT KOHBEPCUU
crnMpTa HE COJEPAKUT cepo- u
a30TCoJepKaIlUX COEAMHEHHUH, YTO Jenaer
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ero Hambosee O€30macHbIM C TOYKH 3PCHHS
9KOJIOTHYECKUX XapPaKTEPUCTUK TOTLTHBA.
Taxkum oOpazom, IIOJIyYEHHBIE
SKCIIEPUMEHTAJIbHBIE  JIaHHBIE  TO3BOJISIOT
paccMaTpuBaTh ICOJNIUTHBIE KaTalu3aTOPhl Ha

KOMIIOHEHTOB ~ MOTOPHBIX  TOIUIMB W3
OnosTaHOMA. B OTCYTCTBHE He(TH
MIPOU3BOJICTBO MX M3 BO30OHOBISIEMOTO CHIPHS
craHer HeoOxoxumocThio. [IpencraBneHHbIE
JIaHHBIE CBUJETENIBCTBYIOT, YTO KaTATUTHYECKAs

ocHoBe HZSM-5 kak mnepcrneKTUBHbIE U | KOHBEPCHS 3TaHoIA, IIOJIy4YE€HHOT' O

OTKpBIBAIOLIIME  BO3MOXHOCTh  TOJy4YeHHUs | dhepMeHTanuen OHOMAacCHlI, SIBJISIETCS

3TUJICHA, MPOMAH-NIPONEHOBOX W  OyTaH- | aJIbTEpPHATHBONW TPAAULMOHHBIM IpOIECCaM

OyTEeHOBOM bpakmmii, apOMaTHYECKUX | TepepadoTKh HE(TIHOTO CHIPhS, KOTOpas TaKKe

YTIEBOIOPOAOB, SBIISIOIINXCS CBIDBEM | TPEOTBpAIIACT  YBEJIMYCHHWE  COACpKaHMs

HEe()TEXMMHYECKOTO  CHHTe3a, a  Takke | TtexHoreHHoro CO, B armochepe 3emm.
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